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<Abstract>

Investigation of the relationship between intubation time and rehabilitation progression after
cardiovascular surgery.

Takashi Isobe'?, Yousuke Suyama'*, Sadaoki Suzuki'-?

1) Showa University School of Health Sciences Department of Physical Therapy
2) Showa University Yokohama Northern Hospital Rehabilitation Room
3) Showa University Fujigaoka Hospital Rehabilitation Room

Aim: The purpose of this study is to examine the relationship between postoperative intubation time after
cardiovascular surgery and postoperative rehabilitation progress.

Methods: In this study, we included 127 patients (67.8% men) who underwent rehabilitation after open-heart
cardiovascular surgery at our hospital from April 1, 2019, to March 31, 2020. We investigated the association
between postoperative intubation time and rehabilitation progress, factors influencing postoperative
intubation time.

Results: The average postoperative intubation time was 251min (range 185-576), and it was significantly
associated with the duration of intensive care unit stay, duration of the rehabilitation, and the length of hospital
stay. Multiple regression analysis revealed that total intraoperative fluid delivery and acute postoperative
complications significantly affected postoperative intubation time.

Conclusion: We observed an association between postoperative intubation time and rehabilitation. Our results

suggest that postoperative intubation time is associated with progress in postoperative rehabilitation.
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F2 T LA NVEEERICET 5 EE R
total NFFE PFRE FRE )
(n=21) (n=21) (n=61)
S izl 75.7 + 13.5 66.3 + 16.5 74.4 + 14.6 79.3 + 10.3%
T (%) ] 55(53. 4) 13(61.9) 12(57. 1) 30(49. 2)
DR FEARIEF )] 39(37.8) 1(4.8) 7(33.3) 31(50.8) ¥
NYHATI (51 (%) ] 3(2.9) 0(0) 0(0) 3(4.9)
BMI [ke/m?] 22.3 * 5.4 21.9 + 6.5 24.8 + 3.8% 22 + 5.9
DR B A
LVEF[%] 48.4 + 15 40.5 & 15.1 53.8 & 13.4* 50.4 & 15.27
JERESR BB (%)]
DR R 25(24.2) 2(9.5) 6(28.6) 17(27.9)
FrEHE 21(20.4) 1(4.8) 5(23.8) 15(24. 6)
DCM, HCM 15(14. 6) 6(28.6) 4(19.0) 5(8.2)
REENR 27(26.2) 7(33.3) 4(19.0) 16(26. 2)
T L FEAE 5(4.9) 3(14.3) 0(0.0) 2(3.3)
R4 3(2.9) 0(0.0) 0(0.0) 3(4.9)
B 7(6.8) 2(9.5) 2(9.5) 3(4.9)
EAETRE (61 (%) ]
L 32(46.4) 8(53.3) 3(37.5) 21(45.7)
BRI 41(39.8) 10(47. 6) 11(52. 4) 20(32.7)
AAL R
BNP [pg/nL] 298.3 + 305 228.3 £ 201.9 339.2 + 355 308.5 + 319.2
CRP[mg/L] 0.4 + 0.7 0.7 + 1.3 0.4 + 0.5 0.4 + 0.4
Cre[mg/dL] 1.8 = 4 1.7+ 2.5 1.2 + 0.4 2+ 5.7
Hblg/dL] 1.9 = 2.2 13.4 + 2.6 12 + 9.9% 1.8 + L9*
Alb[g/dL] 3.9 + 0.4 4.1 + 0.6 4.1 + 0.3 3.7+ 0.371
SPPBI 4] 9.5 + 2.5 1.6 + 0.5 10.7 + 1.8 8.2 + AR
MMSE [ 5] 26.7 + 3.3 28.2 + 1.9 28.6 + 1.8 25.5 + 3671
6\MWD[m] 342 + 120. 465.9 + 99.5 397.7 + 105.9* 281.4 + 99.671
MR (%) ] 40(38.8) 8(38. 1) 10 (47. 6) 22(36.1)
KCL
1345 9.4 + 4.8 1.6 + 1 5.2 + 1.1 12 + 3
TEEEEREO I T 46 (44.7) 3(14.3) 4(19.0) 39(63.9) <0.001
AR IR 10 (9.7) 4(19.0) 0(0) 6(9.8) 0.11
ml S Y 33(32.0) 2(9.5) 5(23.8) 26 (42. 6) 0.01
Lty 20 (19.4) 0(0) 8(38.1) 12(19.7) <0.01
REHERE IR T 55(53. 4) 5(23.8) 12(57. 1) 38(62.3) <0.01
5 ¥ O AREME 59 (57.3) 2(9.5) 6(28.6) 51(83.6) <0. 001
S+ BT 25 & 72 130 (), KCL TR B XRE Y EEIA (%) , NF : non frail, PF : pre frail,

F @ frail, NYHA :

HCM : hypertrophic cardiomyopathy, BNP :
kihon check list

examination, KCL
*; p<0.05 vs NF

15 p<0.05 vs PF
i3 p<0.05 vs NF

BV A BAEH] 144 Bl DN,

new york heart association functional classification, BMI :
brain natriuretic peptide, CRP :

6 43 TRl A TakiR 52

body mass index, LVEF
C—Reactive Protein, SPPB :

THEL

left ventricular ejection fraction, DCM :
short physical performance battery, MMSE :

dilated cardiomyopathy
mini-mental state

KT L TWi=, 6MWD I NF B,

it PRI e 72 S 451 25 1), ER RN RE A T E A 1
B, B B 215 DAV Do ToER 15 B %
B4 L7 103 Bl 2 fpfref S & L7, NF B 21
1(20.3%). PF #f 21 f1(20.3%). F & 61 31
(59.2%) T > 7c, i NF #f & iz U F B
THEIZE»> 7=, HbfEIXNF &, PF#E, F
BEICEICIE T L Cu 7z, Alb, SPPB 45,5,

MMSE (% NF #t & PF BRI T 23897, F i

e, FREDIEIZIE N LT,

6MWD (% NF B%, PF A%, FAEOJEIZIK FLTW
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775
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2. 6MWD Z HB9Z% L L= HAlRE X OVE
ms o Hr (3% 3)

H[AFH 58 Tk 6MWD & KCL T & 11

7 VA NTT A Y — s, LVEF, Hb,

F3  6MWDAZ HIWAR L L7 Bl ds X OVEBEF 34T

BRI 53 4T AT

=Y pfE fRIAEE RSB A p1E
KCLCHIMi L 72

-0. 58 <0.001 0. 4 -0.3 -3.96 <0.001
TLANTT Y —
Bl -0. 59 <0.001 -0. 18 -0. 14 -1.63 0.1
T -0. 06 0.49
DA AP -0.18 0. 07
NYHA -0.3 <0.01 -0. 22 -0.13 -2.05 0. 04
BMI 0.14 0.14
LVEF -0. 33 <0.01 -0.004  -0.002  -0.03 0. 97
DCM/HCM 0. 36 <0.001 -0.01 -0.01 -0. 12 0.9
e I SE -0.04 0. 68
B DR Ip 0.18 0.05
BNP 0.03 0.98
CRP -0. 03 0.7
Cre 0.01 0. 09
Hb 0.52 <0.001 0. 32 0.25 3.01 <0.01
Alb 0. 27 <0.01 -0. 08 -0.05 -0.75 0. 45
SPPB 0. 67 <0.001 0. 48 0. 39 4. 94 <0.001

R=0. 84, R*=0. 71, FHILIHE HR*=0. 65

KCL : kihon check list, NYHA : new york association functional classification, BMI : body mass index

LVEF : left ventricular ejection fraction,
cardiomyopathy, BNP :
performance battery
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fEnz7vA4rh73Y— (B=-030, p<
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p<0.001) 725 6MWD X T OAST L 7 B [K] -
E LTIt S (R?=0.71),

brain natriuretic peptide,

dilated cardiomyopathy, HCM
. C-Reactive Protein, SPPB :

hypertrophic
short physical
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{Abstract>

Examination of the relationship between the kihon checklist and exercise tolerance in

patients with heart failure

Kazuhisa Tsurumoto, Kenta Kamisaka, Noritsugu Honda, Eisaku Nakane, Moriaki Inoko

1) Department of Rehabilitation, Medical Research Institute KITANO HOSPITAL
2) Department of Cardiology, Medical Research Institute KITANO HOSPITAL

Aim: The aim of this study was to determine the relationship between frailty category and
6-minute walk distance (6MWD) in heart failure patients, as evaluated using the kihon
checklist (KCL).

Methods: The study participants were heart failure patients admitted to our hospital who
were able to walk independently and did not have severe cognitive decline. The
relationships between 6MWD and patient background factors, biochemical test results, left
ventricular ejection fraction (LVEF), short physical performance battery (SPPB) score,
New York Heart Association (NYHA) functional classification, and KCL score were
investigated, and KCL sub-categories were investigated by frailty category

Results: The total number of participants was 103 (55 males; 53.4%). Using multiple
regression analysis, KCL, hemoglobin level, NYHA classification, and SPPB score were
identified as independent factors for 6MWD decrease (R2=0.71). Among the KCL sub-
components, large proportions of participants in the frail group showed decreased motor,
oral, and cognitive functions and possible depression (p < 0.01), whereas a large
proportion of participants in the pre—frail group were housebound and socially withdrawn
(p < 0.01).

Conclusions: The frailty categories evaluated by KCL showed correlations with 6MWD. In

addition, KCL can clarify problems with different frailty categories
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i 3¢ 0 (0.0) 10 (6.5) 3 (2.2) 1 (0.4)
T 10 (50.0) ** 5 (3.2) 0 (0.0) 0 (0.0)
Z DAl 4 (20.0) 18 (11.7) 7 (5.2) 12 (4.8)

N, BMI, PREEEIEHAR . S A MR 2=
SPPB=1 sl CREMSESE & A 70 L7

a: vs Phase II, p < 0.05, b:

vs Phase III, p < 0.05,

PT: Physical therapy, BMI: Body mass index

vs Phase IV, p < 0.05
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* 3. IBBERFIC 1T 2 BAE AR AR RS R

HH I I
&7 (kg) 18.5 + 4.5 18.9 = 8.5° 21.1 + 9.8 7" 28.0 + 8.9
HBATIHEE (m/s) - 0.64 = 0.28 *® 0.74 + 0.28° 1.12 + 0.29
5 OLS (7)) - 4.1 + 8.1° 8.1 £ 9.9° 17.5 = 12.8
72 OLS (7) - 4.1 £ 7.6° 7.6 £ 9.6°" 18.0 = 12.7
SPPB 5. (4R) - 4.4 + 4.0% 8.4 + 3.1° 11.2 + 1.4
& T LA REE (FD) - 4.6 + 4.7 7.3 £ 4.0° 9.6 = 1.6
D ERD () - 15.5 = 7.4° 12.8 + 6.6°" 9.5 + 3.7
BMS () - 32.0 £ 12.3 39.0 + 2.6 40.0 +£0 .6
BI (s) - 60.9 + 35.0 87 £ 11.2° 97.9 + 4.2
6MWD  (m) - 228.9 + 126.4" 269.1 &= 97.2° 392.9 + 91.3

SEEI A R YRR 2
a: vs I, p < 0.05, b: vs IV, p < 0.05
OLS: A NI AR#EFRFRE], SPPB: short physical performance battery, BMS: Bedside mobility
scale, BI: Barthel index, 6MWD: 6 4y[A3{T g

4. IBEERFICE T DA RHMIE H O B IR ER AR ()

HH A 2 il 0D FL e I il I v
12 1) 128k 0.0 be 21.4 P 37. 8¢ 64.9
11> 18kg

HATIREE >1.0m/s 0.0 ° 14.3 ¢ 18.5°¢ 63. 4
A5 BEIST A PR R I >10s 0.0°¢ 15.2 ¢ 29.7°¢ 59. 4
7 P B SEASE PR A IR ] >10s 0.0c¢ 14.1°¢ 27.1°¢ 61.6
SPPB 755 >9 5 0.0 b 13.0 b¢ 40.3 ° 79. 4
B T B AR >10s 0.0 b 36.0 b 65.5 ° 90. 4
SEH ERY <12s 0.0 ° 20.0 b¢ 47.9 © 82. 2
BMS >40 0.0 @b 51.7 be 84.0 ¢ 99. 5
BI >90 A 0.0 b 43.4 b 78.0 ° 100
6MWD >300m 0.0°¢ 22.7 ¢ 45.9 ¢ 86. 8

a: vs Phase II, p < 0.05, b: vs Phase Ill, p < 0.05, ¢: vs Phase IV, p < 0.05
OLS: FHINAAL AR FERERY, SPPB: short physical performance battery, BMS: Bedside mobility
scale, BI: Barthel index, 6MWD: 6 43 [H]#4=1TIEEE
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Fox 1L 2 E TE & OB Y
FIZ X4y L CW- B8 4 Recovery phase &
L CEMmCummICREL L, BB D R 7p 2 #H7
LEEECERE L DERGHEZLAET LMY
FHA % 4T > C&7=. Recovery phase Z{RTET
D BT EPRIEIC BT D EPDCA YA 7 0D
NTOWBIZOWTHH#EL 2 TEIRLT,
KEEEBRBBEDO hL—=0 7L L TOHRER
VBRI AN T T 2 Bk D T D BERAE W
RO, i, BT, NT RS, KR
#{E - ADL HE /), B X OUEBMA TN TN b
Phase 2 ERAICONTCAHAEICHBEZ L,
Fex 2VHI7E L 7= Recovery phase £ HHE D
R Z KL T\, BUF, SRofERD
R A 1% D B IR IS FH~O %8 B %2 I 2 T
HT L.

KIAEOXGEM TIX Phase I OF%YEE1X
3.8%& V7o 7-. LL, Phasel OELSPE
EREATHIR 13 > Phase & bl L TR <, [F—
BEICK L CHPRIE LN E DB N Z W
ZLEEEBEWT S, Thbb, QEERELOIREL
RE AU B W T h ZIREYE DHE T8I0 & E B i
ANuem B E T, BERIEOEAR GBI D E
JKWVBERBBEEL TS EWVWZS. 2B
ek o AVER, BIEW, #ERF (TR B Evwo Tz
KXoy L ITBR R HBEREEZRBL TN D.

FEAG 2 fi#81 % SPPB 2K & L T~ 7. =
AUIL SPPB 23 3 DD HEFZEMNL R LB AR T A
FNTH Y, SPPB 0 JULAATINGEE, A MISZALER
PPN, JEAREE - ADL Iy FETHDHZ L
ZRIFFICRBLITE 5720 THDH. 4], Phase
U, IV 6 U T i | R A 5 i 3R A3 Bl C
& o7z, Phase L IFBERCHEAREED LSS H
LR 2RI Toh D F 2 BHOE < ORERNILER
Pt & 72> TRV, JFEEIZH T DI OMkEE
ADL 2MEL U ANE Y T —3 3 > O Rk s 52
REThHoT-E W2 5. Thbh, BUEERIER
£ D BT 2 BT D & D B (RIS
SSH) R ARERE M < SPPB ERE N R #ETH -

-2 N TPHREINS. £72, phase I, IVTH
ST Hali £ IT 100%27 HAeroTz. =
AUEAN DB R 2 R 32, &R &0
DRy a—APMERISHIZ,BRL LT
LHICEBIBBRENRED R EOZERNPEB &
LTHETbNT.

BRI ERRER, BARERGR, A EIRERIT W
T4 Recovery phase X EN BN TE <L,
B KFEREIZ)G U C Recovery phase ZIRET D
ZENRTETWEE R D, S5 Phaselll LA
TTEHrax=7 97 LA L DITHYT
HiE%AZ "L CE Y, PhaselV CTITIEAREIESC
ADL MEfEZ R L TWz., 2D &nb, Fx
(TEEAREESS ADL AMEWE ZBER 7 = 7T
BAELHE L, P ra=T 7 LA Lk RT
HEITIE ADL b L— = 7 & R E T D
DD ERHLNI o, ZO X, W
e WO EMERZ FIETHIE L7 Recovery
phase % & &MY 7e RE CTHREET 25 2 L1k, A4
T2 H OERHIE 2 MEET 5 2 L1225, Zhid
B\ R0t 3% ) C O W N 7 & A BRAE LT
L2 ENTE, BPRIEOERN LICHEETLH
e 9%,

Recovery phase |3 EREEVE D FAR T 173
ROBEREWMICHOEL BT T52LT
BRANESCHEN D DRRER — SN EM %
WMo ZENRTELEIITRD. Zhicky, #
FRIEON U ED T DITHRERT U A
REIOWTHHT 2N TED. 2L,
PR E O BMEW TIT A S KRB R B B K 2 fE —
TET, UMD D B IRBERERIAT 21T 2 72 V.
Z DI, %< DEEREPIFE L, B FRIERT%
TOEAITREHE L L TOMRNE L. S
DI RBERE 2 b & U 72 BRI ML R Al ~ D
BEMEMELS, A - WEB KRR TERVGE
N5, EEE, Frx DT —H TH Phase MKW
FERHl EM R E LR LTV £, B8
L E LR R B AT, T L BB
FIED R Z M LW, £ 2 TR A TSR
WCEEMRR BEEL TOED, BIEERELR
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T BN 5. A %ITEFERIER MG 5 BFTR £ T
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32N = D24k, 4% Phase O AR EM: D FEM,
TR EOER 2 E2mat LT £, R
FE L BRI A BIORREED 72 D123 % 258 7E
FIZEDTZ b D Toh D7, Phase BN LV i
Ol 7 ROEE & BIEERR B D W THETT 5 0 2
D5,

A DRRS

A RO RIT LB OBZFRES T TH O
HLDOTHY, Fex D Recovery phase H|EDZ
L GBRENE OEGME) IOV TRFT 2 (12
IEEE R CORER & IR T 2 L ER H
5. F7z, 500 FHEVVER ZERINL TV D, K
\ZEFERNIE ADL 725 B 57 L7 A 2 Y 5 %
Z e MRS SN/ N Z AL TV B ]
REMEN B 5.

R0

T2 TR D 57 2 BRI LR ATy
HAEIXLFET LH7-2ODFFEE L T Recovery
phase # &% L 7-. Recovery phase BIIZEHIE T
— X ERRTH LT, BRI T DR
AR D HLHE FIREME 2 R T 2 & A TE L. & BT
Recovery phase 3 ENDIZo00TC, /1, #
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BLXOEBMAREIL, WTh b A EICEEER
L, FEBEREICIRN UK NTE T,
Recovery phase Z W% Z & THEHFEEN
BOHER D DRRER — SN EMEZHR D =
ENTE JRFENESLT U NI AO@YIMEIZ S
WCOFMEEZRZIZT 5. £1-H % OEFIKRICE
7% EPDCA ¥ A 7 MITxtd 5 E#kS T bk
NOLEROBOEHIZIB TS T reRA LT Y
N AOWEZRIFICIEAT 22 L1cb27%
WY, BREEEO-EN FICEETEEZD.

FIZEFE X
FIEE B L OLEE 2B TR T REFIE
BTN

xR

1) xRt BsRiE o Em b L HE D
~ RV A Y MIHkTe-EPDCA YA 7 L% S
ML LIEAXALT v T ERAF LT =T,
HIZRREVEY:. 2017 ; 44 : 141-44.

2)  FnESTEH LR E L 0 72 6 O Jif IR T RE fE
PiE-T7 LA 7 A — L BRERRIE 2N
F T W RIEF AR, BRAT, 1997, ppl-
7.

3) Donabedian A: [ED'E D EF & FEAM 7.
HHLRR, FRE NPO 325 A (R B [ 95 STl AFF 78
BeAE, SRAL, 2007, pp84-91
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g a1 2021 AR IGTRR (O B R I
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content/uploads/2021/03/JCS2021_Makit
a.pdf (2021 4 10 H 11 H 5[ H)
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{Abstract>

Recovery phase: A new patient classification based on patient—-specific goals and main

physical therapy programs — A practical report on patients with cardiovascular disease

Yusuke Takahashi, Kazuki Okura, Kazutoshi, Motoyuki Watanabe, Shin Minakata, Tomohiro

Suda, Hikaru Kikuchi, Ririko Sakamoto, Kakeru Hasegawa, Daido Miyamoto

Department of Rehabilitation Medicine, Akita University Hospital

Aim: We propose a new patient classification system called “Recovery phase” to enhance
communication and consistency of goals and main therapy programs among physical therapists
with varying levels of experience. This report aims to evaluate the effectiveness of
physical therapy based on the Recovery Phase classification.

Methods: A retrospective study was conducted on 558 patients with cardiovascular disease.
The Recovery phase was defined as Phase I (no criteria met for early mobilization), Phase
II (conditioning and early mobilization as main programs), Phase III (ADL training as
main program), and Phase IV (endurance training as main program). The Recovery phase was
determined in weekly meetings. Physical function at discharge was compared among the
phases.

Results: As the Recovery phase progressed, there were significant improvements in muscle
strength, walking speed, balance, ADL, and exercise tolerance

Conclusion: The Recovery phase classification system provides a uniform approach to
physical therapy goals and programs based on physical function for the treatment of a

specific patient population with cardiovascular disease
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